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The opinion in support of the decision being entered today was not written for 
publication and is not binding precedent of the Board. i 
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DECISION ON APPEAL 
This is a decision on appeal under 35 U.S.C. § 134 from the examiner's final 
rejection of claims 1-40, which are all the claims in the application. 
We reverse. 
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BACKGROUND 

The invention relates to three-dimensional computer graphics, and in particular 
to a type of parallel processing of pixels known as "polygon rendering." Circuit 
operation is stopped for particular pixels that need not be processed in the parallel 
operation, in order to reduce power consumption relating to what are, in effect, invalid 
operations. Representative claims 1 and 1 1 are reproduced below. 

I . An image processing apparatus comprising: 

a plurality of pixel processing circuits, each provided for processing each 
of a plurality of pixel data to be processed simultaneously, for processing a 
plurality of input pixel data in parallel; and 

a control circuit for stopping the operation of at least one of said pixel 
processing circuits when the processing of said pixel data to be processed in the 
pixel processing circuit is not needed. 

II. An image processing apparatus comprising: 

a plurality of pixel processing circuits, provided for a plurality of pixels to 
be processed simultaneously, for blending a plurality of first pixel data and a 
corresponding plurality of second pixel data by blending ratios indicated by a 
blending ratio data set for each pixel to produce a plurality of third pixel data; and 

a control circuit forjudging whether or not said pixel processing circuits will 
perform said blending and stopping the operation of said pixel processing circuits 
when judging that said blending will not be performed. 

The examiner relies on the following references: 

Dawson et al. (Dawson) 5,179,638 Jan. 12, 1993 

Huxley 5,742,796 Apr. 21, 1998 

(filed Mar. 24, 1995) 
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Duluk, Jr. (Duluk) 5,977,987 Nov. 2, 1999 

(filed Jul. 26, 1996) 

Kiyoto Kozaiku (Kiyoto) 1 9-1 30570 May 1 6, 1 997 

(Japanese Laid-Open Patent Application) 2 

Claims 1-3, 5-8, 10, 22-24, and 26-29 stand rejected under 35 U.S.C. § 103 as 
being unpatentable over Dawson and Kiyoto. 

Claims 4, 9, 25, and 30 stand rejected under 35 U.S.C. § 103 as being 
unpatentable over Dawson, Kiyoto, and Duluk. 

Claims 11-13, 15-19, 21, 31-33, 35-38, and 40 stand rejected under 35 U.S.C. 
§ 103 as being unpatentable over Dawson, Huxley, and Kiyoto. 

Claims 14, 20, 34, and 39 stand rejected under 35 U.S.C. § 103 as being 
unpatentable over Dawson, Huxley, Kiyoto, and Duluk. 

We refer to the Final Rejection (Paper No. 9) and the Examiner's Answer (Paper 
No. 12) for a statement of the examiner's position and to the Brief (Paper No. 1 1) and 
the Reply Brief (Paper No. 13) for appellant's position with respect to the claims which 
stand rejected. 



1 For consistency with the record, we will refer to the reference by what appears to be the 
inventor's first name. 

2 An English translation has been provided by USPTO S.T.I.C. Translations Branch. 
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OPINION 

35 U.S.C. § 103 rejection of claims 1-3. 5-8, 10. 22-24. and 26-29 over Dawson 
and Kivoto 

Appellant acknowledges that Dawson describes processing of pixels in parallel, 
in addition to "polygon rendering" as described in the background section of the instant 
specification. Appellant argues that Dawson, consistent with the background 
specification section, performs processing on all of the plurality of pixels in a 
predetermined block regardless of whether the pixels are inside the polygon. Appellant 
submits that Kiyoto fails to remedy the deficiency of Dawson, because in Kiyoto the 
image clock signal is inhibited for an entire processing block, rather than selected pixels 
or pixel processing circuits within a processing block. (Brief at 9-1 1 .) Appellant also 
argues that the teachings of Kiyoto do not apply to three-dimensional computer 
graphics and the like, which use polygon rendering techniques. (Brief at 1 1 .) 

The examiner responds (Answer at 15) that it is "inherent" in Dawson that the 
pixels lying outside the polygon not be processed, since they would not be rendered. 
Kiyoto is "mainly cited" to teach the step of inhibiting power supply to at least one of the 
pixel processing circuits that did not receive valid data. The response appears to be 
inconsistent, however, with the statement of the rejection (Answer at 4-5), which finds 
that Dawson fails to teach stopping the operation of the pixel processing circuits for 
pixels that do not lie within the unit graphics, and that Kiyoto teaches a method to 
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prevent useless power consumption by stopping application of an image clock signal to 
a processing block not in use. 

We find that Kiyoto relates to image forming devices such as color digital copying 
machines. Kiyoto (English translation) at 6. Kiyoto teaches, as described in particular 
at pages 16 through 26 of the translation, avoiding useless power consumption by 
stopping the processing by selected image processing blocks - the operation is 
stopped by prohibiting a clock signal to the selected block when a block is not needed 
for the present device mode. For example, the machine may be in standby or display 
mode (p. 24, bottom), and not need the processing contributed by particular processing 
blocks (e.g., gamma correction block 207; Fig. 2). 

We see no reason, on this record, why the teachings of Kiyoto could not be 
considered to apply to the field of three-dimensional graphics, including apparatus for 
polygon rendering. However, we are persuaded by appellant, for other reasons, that 
the references fail to show prima facie obviousness of the claimed subject matter. 

The rejection relies (e.g., Answer at 4) on the teaching at column 6, lines 64 
through 66 of Dawson, which relates that rendering engine 34 interpolates the "interior" 
points. The rejection appears to hold that Dawson inherently recognizes pixels that 
need not be processed, based on the reference to "interior" points. In any event, even 
assuming the finding of inherency to be correct, Dawson does not provide sufficient 
detail with respect to the internal operation of the processing blocks (e.g., texture 
engine 30; Fig. 5) to support contemplation of stopping the operation of selected pixel 
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processing circuits within the "engines" described by the reference. In our estimation, 
a plurality of pixel processing circuits, each provided for processing each of a plurality of 
pixel data to be processed simultaneously, that are suitable for having operation thereof 
stopped in accordance with the teachings of Kiyoto, must first be shown as being taught 
in the prior art before proceeding to the conclusion that the prior art suggests stopping 
such operation. In light of the references applied, a suggestion for stopping the 
operation of selected pixel processing circuits within the functional blocks described by 
Dawson could only arise after a study of appellant's teachings in the instant 
specification. 

We observe, however, that instant claim 1 calls for stopping the operation of "at 
least one" of the pixel processing circuits when the relevant circuit is not needed. The 
terms of the claim are met when all of the pixel processing circuits within a processing 
block are stopped when none of the circuits are needed. For example, when 
processing 8 pixels in parallel, the claim covers instances of from 1 to 8 parallel 
processing circuits being stopped. The claim is thus broad enough to cover the case of 
an entire engine of Dawson being stopped when its particular contribution is not needed 

consistent with the teachings of Kiyoto - regardless of how the processing of 
individual pixels may occur in the respective engine. The rejection before us, however, 
does not suggest that any processing engine as described by Dawson, in its entirety, 
may not be necessary during some system applications. 
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Because each of independent claims 6, 22, and 27 recites limitations similar to 
those of claim 1 for which the rejection falls short, we do not sustain the rejection of 
claims 1-3, 5-8, 10, 22-24, and 26-29 under 35 U.S.C. § 103 as being unpatentable 
over Dawson and Kiyoto. 

35 U.S.C. § 103 rejection of claims 4. 9. 25, and 30 under 35 U.S.C. § 103 over 
Dawson, Kiyoto. and Duluk 

We do not sustain the rejection of dependent claims 4, 9, 25, and 30 under 35 
U.S.C. § 103 as being unpatentable over Dawson, Kiyoto, and Duluk. The claims 
incorporate the limitations of claims 1 , 6, 22, and 27, respectively. Duluk does not 
remedy the deficiency of the rejection applied against the independent claims. 

35 U.S.C. § 103 rejection of claims 11-13. 15-19. 21. 31-33. 35-38, and 40 over 
Dawson. Huxley, and Kiyoto 

Instant claim 1 1 requires stopping the operation of pixel processing circuits when 
judging that blending will not be performed. The rejection (Answer at 8-9) relies on 
Huxley for teachings relating to an alpha blend unit, described at column 61 of the 
reference and shown in Figure 5. Appellant argues (Reply Brief at 6-7) that Huxley 
teaches that alpha blending circuitry operates even when alpha blending is disabled. 

Huxley discloses, as described at column 61 , an alpha blend unit shown in 
Figure 5. Huxley describes two cases in which alpha blending is not performed. If an 

-7- 
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alpha buffer is not present, then an alpha value of 1 .0 is used. If alpha blending is 
disabled, than the color message is passed through unchanged. We agree with 
appellant that Huxley teaches, in both cases, operation of the alpha blend circuitry, 
even though the resulting color message may not be affected by any blending 
component. The rejection does not show how individual pixel processing circuits may 
be stopped when blending is not to be performed. 3 

We thus cannot sustain the § 103 rejection of claim 1 1 , nor of claim 31 , 
containing similar language. 

The rejection also relies on Huxley for the teachings relating to "depth data," as 
recited in instant claim 17. (Answer at 1 1-12.) Appellant argues (Brief at 18-19) that 
Huxley appears to teach the opposite of stopping the operation of the corresponding 
pixel processing circuit when a judgement is made not to rewrite pixel data. 

Huxley describes a depth test unit (col. 51 , 1. 24 et seq. ) for determining if buffers 
are to be updated. However, we agree with appellant that Huxley appears to teach that 
pixel processing occurs notwithstanding whether the buffers are to be updated (e.g., 
col. 7, II. 8-15). We are mindful that the rejection relies on Kiyoto for the teaching of 
stopping unnecessary circuit operation. However, the rejection does not identify any 
hint of circuitry in Huxley related to the depth data, producing a plurality of second pixel 



Consistent with the examiner's apparent interpretation of the claims, we consider "stopping the 
operation" of a pixel processing circuit to require more than effecting a null result with respect to the circuit 
operation, thus distinguishing over the null result described by Huxley. 
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data from a plurality of first pixel data, that could be stopped in accordance with the 
teachings of Kiyoto. 

We therefore cannot sustain the § 103 rejection of claim 17, nor of claim 36, 
containing similar language. 

The remaining independent claims (16, 21, 35, and 40) contain limitations 
relating to features not shown as being disclosed or suggested in the prior art 
features we have addressed supra in our consideration of the rejection of claims 1 1 and 
17, or in our consideration of the separate rejection against claims 1-3, 5-8, 10, 22-24, 
and 26-29. The additional reliance on the Huxley reference fails to remedy the basic 
deficiencies in the rejection. 

We are thus persuaded that the examiner erred in rejecting claims 11-13, 15-19, 
21, 31-33, 35-38, and 40 under 35 U.S.C. § 103 as being unpatentable over Dawson, 
Huxley, and Kiyoto. 

35 U.S.C. § 103 rejection of claims 14. 20. 34. and 39 over Dawson. Huxlev. 
Kiyoto. and Duluk 

The remaining claims incorporate the limitations of (at least) independent claims 
for which a case for prima facie obviousness has not been established. Because the 
references as applied do not remedy the deficiencies in the rejection set forth against 
the independent claims (1 1 , 17, 31 , and 36), we do not sustain the rejection of claims 
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14, 20, 34, and 39 under 35 U.S.C. § 103 as being unpatentable over Dawson, Huxley, 
Kiyoto, and Duluk. 

CONCLUSION 

For the foregoing reasons we do not sustain any of the 35 U.S.C. § 103 
rejections on appeal. 



REVERSED 




1BE E. BARRETT 
Administrative Patent Judge 




HOWARD B. BLANKENSHIP 
Administrative Patent Judge 
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CLIPPEDIMAGE= JP409130570A 
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TITLE: IMAGE FORMING DEVICE 

PUBN-DATE: May 16, 1997 

INVENTOR- INFORMATION : 
NAME 

KOZAIKU, KIYOTO 
ASSIGNEE- INFORMATION: 

NAME COUNTRY 
RICOH CO LTD N/A 

APPL-NO: JP07281007 
APPL-DATE: October 27, 1995 

INT-CL_(IPC) : H04N001/32; G06T001/00 ; H04N001/00 ; B41J029/38 
ABSTRACT: 

PROBLEM TO BE SOLVED: To prevent production of useless power 
consumption by 

stopping the application of an image clock signal to a processing block 
not in 

use in the standby state and in various operation modes. 

SOLUTION: The device is provided with an image processing means (not 
shown) 

having each processing block receiving image data from a scanner or an 
external 

device to apply optional image processing to the image data, with an 
MPU 210 

outputting data to select application/inhibit of the image clock 
signal, and 

with a supply/inhibit signal generating section 3 02 generating a signal 
to 

inhibit the application of the image clock signal to a processing block 
not 

relating to the image processing by the image processing means. 
COPYRIGHT : (C) 1997 , JPO 
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[SOLUTION] 

In the image-forming-device equipped with 
image-processing means (not shown) to have 
each process block which inputs the image data 
from a scanner or an external device, and 
performs arbitrary image processings to this 
image data, Based on data from MPU210 
which outputs the data which choose 
supply/prohibition of an image-clock-signal, and 
based on data from MPU210, 
supply/prohibition-signal-formation part 302 
which, based on data from MPU210, forms the 
signal which prohibits a supply of the image- 
clock-signal with respect to a process block 
which is not engaged in image processing by 
image-processing means are provided. 



,302 




301 Decoder 

303 Clock formation part 

304 Latch 

305 Data bus 
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306 Selection signal 

307 Light signal 

308 Clock signal 

309 Data bus 

Three Arrows from 301, at Right Top Corner, from the Top: 
Chip selection signal from the scanner 
Correction (gamma) part, chip selection signal 
Chip selection signal of area-formation-part 



[CLAIMS] 
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[CLAIM 1] 

In the image-forming-device equipped with 
image-processing means to have each process 
block which inputs the image data from a 
scanner or an external device, and performs 
arbitrary image processings to this image data, 
control means to output the data which choose 
supply/prohibition of an image-clock-signal, and 
signal-formation-means to form the signal which 
prohibits supply of the image-clock-signal with 
respect to the above-mentioned process block 
which is not engaged in image processing by 
above-mentioned image-processing means, 
based on the data from above-mentioned 
control means, are provided. 

An image-forming-device characterized by 
the above-mentioned. 



[CLAIM 2] 

In the image-forming-device wherein the 
original-document readingjneans which reads 
an original document optically and outputs 
image data depending on the original-document 
image, image-processing means to perform 
arbitrary image processings to image data from 
the above-mentioned original-document 
readingjmeans, and display means of the 
image data after the image processing by 
above-mentioned image-processing means are 
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provided, control means to output the data 
which choose supply/prohibition of an image- 
clock-signal, and signal-formation-means to 
form the signal which prohibits supply of an 
image-clock-signal to the above-mentioned 
process block which is not engaged in the 
image processing by above-mentioned image- 
processing means when displaying image 
data for above-mentioned display means based 
on the data from above-mentioned control 
means, are provided. 

An image-forming-device characterized by 
the above-mentioned. 
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[CLAIM 3] 

In an image-forming-device wherein the 
original-document readingjneans which reads 
an original document optically and outputs 
image data depending on the original-document 
image, data control means to output the 
image data from the above-mentioned original- 
document reading_means to an external 
device, and image-processing means to have 
each process block which performs arbitrary 
image processings to the above-mentioned 
image data, are provided, control means to 
output the data which choose supply/prohibition 
of an image-clock-signal, and signal-formation- 
means to form the signal which prohibits supply 
of the image-clock-signal with respect to the 
above-mentioned process block which is not 
engaged in image processing by above- 
mentioned image-processing means when 
image data are output to the above-mentioned 
external device based on the data from above- 
mentioned control means, are provided. 

An image-forming-device characterized by 
the above-mentioned. 
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[CLAIM 4] 

In the image-forming-device equipped with 
record means to record the image data from an 
external device, and image-processing means 
to have each process block which performs 
arbitrary image processings to the above- 
mentioned image data, control means to 
output the data which choose supply/prohibition 
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of an image-clock-signal, and signal-formation- 
means to form the signal which prohibits 
receiving supply of an image-clock-signal to 
the above-mentioned process block which is not 
engaged in the image processing by above- 
mentioned image-processing means when 
recording the image data from the above- 
mentioned external device, based on the data 
from above-mentioned control means, are 
provided. 

An image-forming-device characterized by 
the above-mentioned. 

[DETAILED DESCRIPTION OF INVENTION] 
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[TECHNICAL FIELD] 

This invention relates to image-forming-devices, 
such as a digital copying machine and a full- 
color digital copying machine. More specifically 
it is related with the image-forming-device which 
supplies the image-clock-signal to the various 
image-processing block for performing arbitrary 
image processings to an input image data, only 
to the block for image-processing execution. 
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[PRIOR ART] 

A digital copying machine generally comprises 
the following: The scanner which exposes an 
original document and reads the reflection light 
of the original-document by this exposure by 
CCD sensor etc. and converts into digital one 
this read analog image data; the image- 
processing part to which each process block 
(circuit) is provided in order to perform a 
predetermined image processing to the image 
data from this scanner; the printer which 
records the image data output from this image- 
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processing part on a recording paper. 



[0003] 

However since an image-clock-signal is always 
supplied until a power supply is turned off from 
a power supply switch-on to each process 
block, there was a problem of having consumed 
a useless electric power, in the process block 
outside of the execution. 
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[0004] 

Then in order to solve the above problem, in 
Japanese-Patent-Application-No. 6-058060 
gazette, stopping an operation of the image- 
clock-signal currently supplied to each process 
block at the time of standby is proposed. 
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[PROBLEM ADDRESSED] 

However, in the conventional device which is 
shown in the above, the operation of the image- 
clock-signal currently supplied to each process 
block is stopped only at the time of standby, but 
since it imparts an image-clock-signal in the 
mode other than that and an operation is 
performed, there was a problem that useless 
power consumption generated, in other modes. 
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[0006] 

That is, various operation modes are prepared 
for the digital copying machine, and when these 
operation modes are set up, since an image- 
clock-signal will be supplied to all process 
blocks and all process blocks will operate, a 
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useless electric power will be consumed. 



[0007] 

This invention takes an example in the above, 
and is aimed at blocking generating of a useless 
power consumption by stopping supply of the 
image-clock-signal to the process block not 
used at the time of standby and various 
operation modes. 
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[SOLUTION OF THE INVENTION] 

In order to realize the objective of the above, in 
the image-forming-device based on Claim 1, 
in the image-forming-device equipped with 
image-processing means to have each process 
block which inputs the image data from a 
scanner or an external device, and performs 
arbitrary image processings to this image data, 
control means to output the data which choose 
supply/prohibition of an image-clock-signal, 
signal-formation-means to form the signal which 
prohibits supply of an image-clock-signal to the 
above-mentioned process block which is not 
engaged in the image processing by above- 
mentioned image-processing means, based 
on data from above-mentioned control means, 
are provided. 



[0 0 0 9] 



[0009] 

That is, generating of the useless power 
consumption by the image-clock-signal of the 
process block outside of the process is 
checked, by giving an image-clock-signal only 
to the process block of image-processing 
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execution, and giving the signal which prohibits 
supply of the image-clock-signal formed by 
signal-formation-means to the other process 
block which does not perform image 
processing. 



[0010] 

Moreover, in the image-forming-device based 
on Claim 2, in the image-forming-device 
wherein the original-document readingjneans 
which reads an original document optically and 
outputs image data depending on the original- 
document image, image-processing means to 
perform arbitrary image processings to image 
data from the above-mentioned original- 
document readingjneans, display means of 
the image data after the image processing by 
above-mentioned image-processing means are 
provided, control means to output the data 
which choose supply/prohibition of an image- 
clock-signal, and signal-formation-means to 
form the signal which prohibits supply of an 
image-clock-signal to the above-mentioned 
process block which is not engaged in the 
image processing by above-mentioned image- 
processing means when displaying image data 
for above-mentioned display means, based on 
the data from above-mentioned control means, 
are provided. 



[0011] 

That is, generating of the useless power 
consumption by the image-clock-signal of the 
process block outside of the process is 
checked, by giving an image-clock-signal only 
to the process block for displaying for display 
means, and giving the signal which prohibits 
supply of the image-clock-signal formed by 
signal-formation-means to the other process 
block which does not perform image 
processing. 
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[0012] 

moreover — the image-forming-device based on 
Claim 3 In the image-forming-device equipped 
with the original-document reading_means 
which reads an original document optically and 
outputs image data depending on the original- 
document image, data control means to output 
the image data from the above-mentioned 
original-document reading_means to an 
external device, and image-processing means 
to have each process block which performs 
arbitrary image processings to the above- 
mentioned image data, control means to output 
the data which choose supply/prohibition of an 
image-clock-signal, and signal-formation- 
means to form the signal which prohibits supply 
of the image-clock-signal with respect to the 
above-mentioned process block which is not 
engaged in the image processing by above- 
mentioned image-processing means, are 
provided. 



[00131 



[0013] 

That is, generating of the useless power 
consumption by the image-clock-signal of the 
process block outside of the process is 
checked, by giving an image-clock-signal only 
to the process block for outputting the image 
data read by original-document reading_means 
to an external device, and giving the signal 
which prohibits supply of the image-clock-signal 
formed by signal-formation-means to the other 
process block which does not perform image 
processing. 
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[0014] 

Moreover, in the image-forming-device based 
on Claim 4, in the image-forming-device which 
has record means to record the image data 
from an external device, and image-processing 
means to have each process block which 
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performs arbitrary image processings to the 
above-mentioned image data, control means to 
output the data which choose supply/prohibition 
of an image-clock-signal, and signal-formation- 
means to form the signal which prohibits supply 
of an image-clock-signal to the above- 
mentioned process block which is not engaged 
in the image processing by above-mentioned 
image-processing means when recording the 
image data from the above-mentioned external 
device, based on the data from above- 
mentioned control means are provided. 



[0015] 

That is, generating of the useless power 
consumption by the image-clock-signal of the 
process block outside of the process is 
checked, by giving an image-clock-signal only 
to the process block for carrying out the record 
output of the image data from an external 
device, and giving the signal which prohibits 
supply of the image-clock-signal formed by 
signal-formation-means to the other process 
block which does not perform the image 
processing. 



[0 0 16] 
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[$&W<DMW&<Oj&tfe] [Embodiment] 
SIT ^^^(O—MMM^^i^ Hereafter, one Example of this invention is 
mmitm^xmn-rz, demonstrated with reference to an 

accompanying drawing. 

[0 0 17] [0017] 



mmm] [Example] 

(■>^tAW IHlte^lOfe (System assembly) 

»JK&S^*xA#fifc£^1-lfc F '9ure 1 is an explanatory drawing showing 

-r-in^ i^t^-t^NT in the system assembly based on this Example. 
T»Oo bat-Jo* ±u | n the figure, 100 is a digital full-color copying 
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machine as an image-forming-device, and as 
known in general, comprises the scanner 
(upper part of device) which reads the original 
document by 3-line CCD, the printer (bottom 
part of device) which outputs the image data 
after an image processing to a recording paper, 
and the below-mentioned image-processing 
part, etc. 



[0018] 

Moreover, as illustrated, 110 is mounted at the 
right upper part of a device, and is the display 
* editor as display means for carrying out the 
decimation display of the image read with the 
scanner, and setting up image edit, color 
conversion, etc. 120 is a controller as data 
control means equipped with the memory for 
storing image data, in order to perform a format 
conversion of the image data between an 
image-forming-device 100 and the below- 
mentioned external device 150 etc. 



[0019] 

Moreover, 150 connects external devices, such 
as a personal computer and a workstation, 160 
connects a controller 120 and the external 
device 150, and is a telecommunication cable 
for the data transfer between both. 



[0020] 

(Operation of a system) Next, an operation of 
the system comprised as mentioned above is 
divided into first-third operation, and is 
demonstrated. 
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The first operation is the case where the 
display * editor 110 of an image-forming-device 
100 is made to display the read image. 

In this case, if an original document is set to a 
scanner and the start key for the reading start is 
pressed down, an original document will be 
exposed, and 3-line CCD leads reflected light 
depending on the original-document image by 
this exposure, and reading of an original 
document will be performed. 



[0022] 

After that, since this read image data is an 
analog signal, it is converted into digital image 
data. 

Furthermore the image data of reflectivity- 
linear is converted into concentration-linear. 

Then, a filtering process is added, and this 
image data is further thinned out by 1/4, and will 
be written in the memory of the display * editor 
110. 

And, when writing-in is completed, above 
image data will be read from the memory of the 
display * editor 110, and will be displayed by the 
display part. 



[0023] 

(2) 

The 2nd operation is the case where the 
image read with the scanner of an image- 
forming-device 100 is output to an external 
device 150. 

In this case, if an original document is set to a 
scanner and the start key for the reading start is 
pressed down like the above, the original 
document will be exposed, and 3-line CCD 
leads reflected light depending on the original- 
document image by this exposure, and reading 
of an original document will be performed. 
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[0024] 

After that, since this read image data is an 
analog signal, it is converted into digital image 
data and written in the memory of a controller 
120. 

The controller 120 converts the image data 
written as above into prescribed format, for 
example, post script file, passes through the 
telecommunication cable 160, and writes it in 
the memory of an external device 150. 
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[0025] 

(3) 

The third operation is the case where the data 
sent from an external device 150 are recorded 
by the image-forming-device 100. 

In this case, as an image-forming-device 100 
passes through a telecommunication cable 160 
from an external device 150 and a command of 
record start is received, it will perform provision 
for image formation, and if this provision is 
completed, it will tell an external device 150 
about it with the signal which shows the purport. 

Then, the data from an external device 150 
pass through the telecommunication cable 160, 
and are sent to the controller 120 in the above 
prescribed format, and they are converted into 
the format which can be recorded by the 
image-forming-device 100, and are written in a 
memory. 

And, the image-forming-device 100 reads 
data from this memory, when all data have been 
written in the memory, and it will correct and 
perform a record process, so that a gradation 
process and a write-in characteristic may be 
adapted (gamma). 



[0 0 2 6] 
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Next, fundamental operation of the display 
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editor 110 is demonstrated. 

First, if a reading start switch (not shown) is 
pressed down, a scanner will carry out the 
exposure scan of the original-document P set to 
the original-document table, and the image data 
R, G, and B of an electrical signal of will be 
obtained depending on the original-document 
image by 3-line CCD as mentioned above. 

This image data of R, G, and G is sent to the 
below-mentioned image-processing part, and a 
prescribed process is performed. 

Namely, this image-processing part performs 
a conversion (gamma) -> filter process -> 
decimation process to image data, and outputs 
it to the display * editor 110. 

In addition, about the detail of the image 
processing of these series, it mentions later. 



[0027] 

Here, the reason to thin out image data is that 
since a read -image density is high density 
resolution, for example, 400dpi, if it is going to 
hold by this density, the memory capacity will 
become huge and memory cost will become 
higher. A memory capacity can be reduced by 
the decimation image. 

Then, in order to reduce a memory capacity, 
after thinning out image data, it outputs to the 
display * editor 110, and it stores in the memory 
in this display * editor 110. 

Thus the display * editor 110 displays the 
received image data. 



[0028] 

Subsequently, the area of the image displayed 
by the display * editor 110 is touched by 
coordinate display means (not shown), such as 
the touch pen, used in general. 
Since the display part serves as the touch 
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panel, the touched part is recognized as area 
for designation. 

Then, operation to correspond, for example, 
when converting in red by color conversion, is 
carried out to the content to alter, and the 
instructions are confirmed. 

Moreover, these operation are displayed by 
the screen with a menu etc. 

If instructions operation is completed and a 
copy start key (not shown) is pushed after that, 
the content of above instructions will be notified 
to the image-processing part, and a parameter 
will be set up depending on the content of 
instructions. 

If a setup of a parameter is completed, based 
on the above-mentioned process, image 
reading of a scanner will be started and a series 
of copy operation will be performed. 
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[0029] 

(Structure of an image-processing part) 

Figure 2 is a block diagram showing the 
structure of the image-processing part based on 
this Example, and the image-processing part 
200 as image-processing means comprises 
each following functional component of 201- 
210. 

Moreover, 215 is a scanner as original- 
document reading_means which exposes an 
original document and reads the reflection light 
by 3-line CCD, and 220 is a printer as record 
means to form an image by laser-beam writing 
based on an electrophotography process. 



[0 0 3 0] 

-j-fcfr-h, HU-iSl^T, 2 0 1 

m&mf-rz v*&:esb, 202 



[0030] 

That is, in the figure, 201 is a correction 
(gamma) part which performs a correction 
process which carries out the concentration 
conversion of the input image data of R, G, and 
B (gamma), and 202 is an image-separation 
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part which, in m* m binary-digit unit, judges from 
image data whether it is character area, 
photography area, or it is, depending on the 
need, colored area or non- colored area. 203 
is a filter which switches parameter based on 
the output signal of the image-separation part 
202, and performs a filtering process of image 
data. 



[0031] 

Moreover, 204 is a color-correction part which 
performs color correction / color-conversion 
process, and 205 is an edit process part which 
performs an edit process based on designated 
edit instructions, 206 is a gradation process part 
which performs through in a character process 
and performs a gradation process in the case of 
a photographic processing, and 207 is a printer 
(gamma) correction part which performs 
concentration correction depending on the 
output characteristics of printer 220, and 208 
is an area-formation-part which forms the area 
of color conversion, and 209 is the decimation 
process part which carries out the decimation 
process of the image data at a predetermined 
pixel density, and gives the image data after 
decimation to the display * editor 110. 

210 is MPU as control means to give a 
command to each process block and to control 
generally image-processing part 200 as a 
whole. 



[0032] 

(Operation of an image-processing part) Next, 
an operation of the image-processing part 
comprised as mentioned above is 
demonstrated. 

The image data R, G, and B (8 bits of each 
color) corresponded to original-document P 
from the scanner 215 are simultaneously sent 
to the image-processing part 200. 

The image-processing part 200 adds 
prescribed correction to an input image data, 
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yy^ 2 2 0 fc-Si/Mi-r-f ^7° and outputs it to the printer 220 or the display * 
V4 • * 1 1 0 KtB^I" editor 110. 

■So 
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[0033] 

The correction (gamma) part 301 of the image- 
processing part 200 converts the image data R, 
G, and B ( reflectivity-linear) from the scanner 
215 into concentration linear. 

This conversion data is input into the filter 203 
and the image-separation part 202. 

The image-separation part 202 judges 
whether it is character area or it is a 
photography area, per m* m bits (for example, 4 
bit unit), from the input data, and outputs the 
result to a filter 203. 

In addition, the output data in this case are 
expressed by 2 bit data, and are set as 0 of a bit 
0: character, 1: photography, 0 of a bit 1: 
colored, and 1: non-colored. 



[0 0 3 4] 

7^/1^2 0 3(2, HHfex — 9 

So ^tt, 7 

7- fit, 2 0 4 t W 

3I#M£I52 0 9 dA^ix 



[0034] 

Filter 203 performs a filtering process of image 
data. That is, a parameter is switched by the 
output signal from the image-separation part 
202. 

In other words, if it is character area, it will 
switch to the parameter of an edge 
enhancement process. If it is a photography 
range, it will switch to the parameter of a 
smoothing process. 

And, the image data corrected with the filter 
203 are input into the color-correction part 204 
and the decimation process part 209. 
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[0035] 

The color-correction part 204 performs color 
correction/color conversion. 

That is, the image data read with the scanner 
215 are R, G, and B, but as the print output of 
the output of a printer 220 is carried out through 
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[IK 1 ] [Equation 1] 
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[0037] 

Here, coefficient r, g, and b and constant d are 
automatically switched by the color-phase 
parting plane of R, G, and B data. 

Moreover, when converting arbitrary colors or 
area into a desired color, above coefficient and 
constant are switched to prescribed value. 

Here, as for the area, it changes with the area 
signal from the area-formation-part 208. 
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[0038] 

Moreover, the output data from the color- 
correction part 204 • are input into the edit 
process part 205, perform an edit process 
based on instructions of edit, and are sent to the 
gradation process part 206 of the following 
stage. 

The gradation process part 206 outputs 
through, i.e., input data in the state as it is, 
when it is a character process. 

On the other hand, when it is a photographic 
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processing, a gradation process which carries 
out gradation expression in the block unit 
currently performed usually is performed. 

After that, the data after this process are sent 
to the printer (gamma) correction part 207. 



[0039] 

The printer (gamma) correction part 207 adds 
correction to image data so that character area 
can be reproduced clearly. A part in low 
concentration will be made white and a part in 
medium-high concentration is made to 
reproduce deeply. 

Moreover, with respect to a photography 
area, correction is added so that it may look 
smoothly in low - medium, to high concentrated 
part. 

And, the image formation by the printer 220 is 
performed by outputting this corrected image 
data to a printer 220. 



[0040] 

Here, from the area-formation-part 208, an area 
signal is output to a filter 203 regardless of the 
presence of an area process. 

That is, synchronizing with the image data 
output from a scanner 215, an area signal "0" is 
output, at the time of a whole-surface process. 

Moreover, the area signal (0) for recognizing 
the area to the timing of the designated area is 
output to a filter 203 at the time of an area 
process. 



[0041] 

In addition, from the filter 203 to printer 
(gamma) correction part 207, it switches each 
parameter based on this area signal and the 
signal of the above image-separation part 202, 
and performs a prescribed process. 
In this case, a parameter passes through the 
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each process part, and is set up. 



[0042] 

Next, the operation in the case of outputting 
image data to the display * editor 110 is 
demonstrated. 

The image data output from scanner 215 is 
converted by the correction (gamma) part 201 
to the image data R, G, and B ( reflectivity- 
linear) to concentration-linear. 

Subsequently, a filtering process is performed 
with filter 203. 

At this point, based on the character / 
photography signal output from the image- 
separation part 202, if it is the signal which 
shows character area, it will output the result of 
through process, if it is the signal which shows a 
photography are, it will output the result of 
smooth process, to the decimation process part 
209. 
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[0043] 

The decimation process part 209, for example, 
each decimates by the pixel density of 100dpis, 
the image data R, G and B of pixel density 
400dpi which has been sent through filter 203, 
and it outputs to the display * editor 110. 

That is, in order to thin out 1 0Odpini image 
data from 400dpi, 4*4 pixel is made into a block 
unit, and the maximum value in this block is 
output as a central value of a block. 

The display * editor 110 receives above 
image data in a memory, and displays it on a 
screen. 
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next, when outputting the image read by the 
scanner 215 to an external device 150, the 
image data (reflectivity-linear) output from the 
scanner 215 will be written in the memory of 
controller 120. 
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[0045] 

Next, the case where the data sent from an 
external device 150 are recorded by the image- 
forming-device 100 is demonstrated. 

If the format conversion of the data sent from 
the external device 150 is carried out and is 
written in the memory of a controller 120, data 
will be read from this memory, and it will be 
input into the gradation process part 206, and a 
gradation process will be performed, and 
furthermore it will be output to the printer 
(gamma) correction part 207. 

Furthermore above data are converted into 
the data corrected so that a printer 
characteristic might be adapted by the printer 
(gamma) correction part 207, and print output is 
carried out at a recording paper by being sent to 
a printer 220. 



[0046] 

(Structure of an image-clock-signal formation 
part) 

Next, the image-clock-signal supplied to each 
image-processing block demonstrated in Figure 
2 of the above is demonstrated further. 

Figure 3 and Figure 4 are the block diagrams 
showing the structure of the image-clock-signal 
formation part supplied to each image- 
processing block. 



[0047] 

In Figure 3, 301 is a decoder which forms the 
chip selection signal for decoding the data from 
MPU210 and setting a parameter at each 
image-processing block 201-208 and the 
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scanner 215* printer 220. 



[0048] 

Moreover, 302 is supply/prohibition-signal- 
formation part as signal-formation-means to 
form the signal which supplies and prohibits an 
image-clock-signal, and comprises the clock 
signal formation part 303 which forms a clock 
signal based on the light signal from MPU210, 
and the selection signal from a decoder 301 , the 
latch 304 which outputs the a-k signal 
corresponded to each image-processing block, 
based on the clock signal from the clock signal 
formation part 303, and the data from MPU210. 



[0049] 

Moreover, in the Figure 4, 401 is an image clock 
formation part which forms an image clock, and 
the a-k signal corresponded to each image- 
processing block is each connected to gate 
402a-k supplied or prohibited at the output side. 



[0050] 

(Operation of an image-clock-signal formation 
part) Next, the operation in the above structure 
is demonstrated. 

As shown in Figure 3, first, decoder 301 
decodes the data 305 from MPU210, and forms 
the chip selection signal for setting a parameter 
at each image-processing block. 

Furthermore decoder 301 forms the selection 
signal 306 which chooses supply/prohibition- 
signal-formation part 302 which forms the signal 
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which supplies or prohibits an image-clock- 
signal. 



[0051] 

Then, the clock signal formation part 303 of 
supply/prohibition-signal-formation part 302 
forms the clock signal 308 for carrying out the 
latch of the data with the above selection signal 
306 and the light signal 307 from MPU210. 



[0052] 

Therefore, if MPU210 outputs the data which 
choose supply/prohibition-signal-formation part 
302, and supply/prohibition of an image-clock- 
signal, from data bus, the latch of the data will 
be carried out by the latch 304, and the a-k 
signal which it imparts for every image- 
processing block will be output. 



[0053] 

The above a-k signal is input into gate 402a- 
402k which supplies and prohibits the image- 
clock-signal currently supplied for every image- 
processing block, from the image clock 
formation part 401 , as shown in a Figure 4. 

With the a-k signal here, it becomes the 
output of supply on a "high" level and it 
becomes the output of prohibition on a "low" 
level. 

The combination of the level of the data set at 
supply/prohibition-signal-formation part 302 in 
each of these mode ((1) standby, (2) copy, (3) 
display, (4) read data transmission to an 
external device 150, (5) the data of the external 
device 150 recorded), i.e., above a-k signal, is 
shown in Table 1 . 
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[Table 1] 
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From the Left Column: 
Signal; ... 

1 Stand-by; low... 

2 Copy; high... 

3 Display; high; high; high; low; low; low; low; low; high; ... 

4 Transmission of read data; high; low... 

5 Record Data of an external device; low; low; low; low; low; high; high; high; 

low... 



[0 0 5 5] [0055] 

f£t$, ±IE(3ii5ttSfl!lO#Si ln addition, as other means in the above, the 
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gate which supplies and prohibits the image- 
clock-signal supplied for every image- 
processing block may be provided, and 
supply/prohibition may be switched with the 
parameter from MPU210. 
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[EFFECT OF THE INVENTION] 

As explained above, according to the image- 
forming-device (Claim 1) based on this 
invention, since an image-clock-signal is given 
only to the process block of image-processing 
execution, and the signal which prohibits supply 
of the image-clock-signal formed by signal- 
formation-means is given to the other process 
block which does not perform an image 
processing, generating of the useless power 
consumption by the image-clock-signal of the 
process block outside the process can be 
stopped. 



[0057] 

Moreover, according to the image-forming- 
device (Claim 2) based on this invention, 
since an image-clock-signal is given only to the 
process block for displaying for display means, 
and the signal which prohibits supply of the 
image-clock-signal formed by signal-formation- 
means is given to the other process block which 
does not perform an image processing, 
generating of the useless power consumption 
by the image-clock-signal of the process block 
outside the process can be stopped. 



[0 0 5 8] 

b (WM3) \z.&*i\i, mm 



[0058] 

Moreover, according to the image-forming- 
device (Claim 3) based on this invention, An 
image-clock-signal is given only to the process 
block for outputting the image data read by the 
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original-document reading_means to an 
external device, and the signal which prohibits 
supply of the image-clock-signal formed by 
signal-formation-means is given to the other 
process block which does not perform an image 
processing, generating of the useless power 
consumption by the image-clock-signal of the 
process block outside the process can be 
stopped. 



[0059] 

Moreover, according to the image-forming- 
device (Claim 4) based on this invention, an 
image-clock-signal is given only to the process 
block for carrying out the record output of the 
image data from an external device, and the 
signal which prohibits supply of the image- 
clock-signal formed by signal-formation-means 
is given to the other process block which does 
not perform an image processing, generating 
of the useless power consumption by the 
image-clock-signal of the process block outside 
the process can be stopped. 



[BRIEF EXPLANATION OF DRAWINGS] 
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[FIGURE 1] 

It is the explanatory drawing showing 
system assembly based on this Example. 



the 



[FIGURE 2] 

It is the block diagram showing the structure of 
the image-processing part based on this 
Example. 

[FIGURE 3] 

It is the block diagram showing the structure of 
the image-clock-signal formation part supplied 
to each image-processing block based on this 
Example. 
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[FIGURE 4] 

It is the block diagram showing the structure of 
the image-clock-signal formation part supplied 
to each image-processing block based on this 
Example. 
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1 00 Image-forming-device 
Display * editor 
120 Controller 
External device 
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200 Image-processing 

201 (gamma) Process part 

202 Image-separation part 

203 Filter 

204 Color-correction part 

205 Edit process part 

206 Gradation process part 

207 Printer (gamma) correction part 

208 Area-formation-part 

209 Decimation process part 

210 MPU 215 
Scanner 

220 Printer 
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Display * editor 
Controller 

Image-processing part 
Image-separation part 
Color-correction part 
Gradation process part 
Area-formation-part 
Scanner 



150 External device 

201 (gamma) Correction part 

203 Filter 

205 Edit process part 

207 Printer (gamma) correction part 

209 Decimation process part 

220 Printer 
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[|H3] [FIGURE 3] 
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Three Arrows from 301 , at Right Top Corner, from the Top: 
Chip selection signal from the scanner 
Correction (gamma) part, chip selection signal 
Chip selection signal of area-formation-part 
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